I. Introduction
Households' use of electronic media for making financial transactions and decisions, including the use of more narrowly defined "electronic money," has received ever increasing attention in a wide variety of forums, including the financial community, the government, academia, and the press. The role of the Internet in changing the means by which households obtain financial information has also been much discussed.
Much of the discussion of electronic banking has focused on the supply side of the market.
Frequently discussed issues include: How and what types of electronic products are being provided by banks and other producers of financial services? How will electronic banking affect the competitive position of banks and other financial institutions? For example, will Internet banking "commoditize" financial services to the point that any existing locational rents are made irrelevant? Much of the rest of the discussion has revolved around potential public policy concerns, such as consumer protection and privacy, deposit insurance, money laundering and other law enforcement issues, and monetary policy. Relatively little of the discussion to date has 1 addresssed the demand side of the market, or such questions as: What types of products are consumers likely to be actually willing to pay for? What are the characteristics of current and likely future purchasers of electronic products and services? How quickly will consumers adopt electronic technologies?
Clearly, knowledge of actual and potential demand is critical for assessing the likelihood of most scenarios regarding the impacts of electronic banking and other information technology.
Thus, the relative neglect of demand side issues is a major gap in our ability to assess both the An interesting and important current example is the upcoming January 1, 1999 deadline for mandatory 2 electronic transfer of virtually all Federal cash payments. present and the future . This neglect is due in part, and perhaps even primarily, to the lack of data 2 on the current and potential use of electronic products by households and other consumers. Part of this information gap is being filled by a number of experiments, such as the smart card pilot being conducted by several private firms since July 1995 in Swindon, England, and the U.S. trial of stored-value cards conducted at the Atlanta Olympics. Such experiments, while useful, run the risk of providing misleading results since they are conducted in what are, in many ways, quite limited environments. Another approach, and one that provides data generated by the free market, is to survey consumers' actual usage of electronic media, and to examine key characteristics of both those who do and those who do not use such products and services.
This paper reports results of one of the first, and to our knowledge the most comprehensive, attempts to implement the strategy of surveying current users of electronic services. The study analyzes data from the 1995 Survey of Consumer Finances (SCF), which included a battery of questions regarding households' use of electronic media for financial transactions and decision making. Since the SCF also collects a large amount of other data on respondents' assets, liabilities, income, expenses, use of financial services, and demographic characteristics, the survey provides an extremely rich source of information on not only the current usage of electronic media, but also the socio-economic characteristics of both users and nonusers. Indeed, we believe the 1995 SCF provides the best opportunity available to establish "benchmark" statistics on households' use of electronic media for financial transactions and decision making.
The next section presents a brief review of the burgeoning electronic banking "literature,"
with a focus on demand-side concerns, and provides some aggregate perspective on the use of electronic payments instruments. Section III summarizes the 1995 SCF, and gives the definitions of electronic products and services used in this study. Section IV contains our analysis of the survey data, and the final Section gives our conclusions. Additional data are provided in the Appendix. 
II. Literature Review and Background
When considering the role of electronic media in financial transactions and decision making, it is useful to begin with an overall perspective on the mix of electronic payments and other types of payments technologies. Unfortunately, the data to make such comparisons for either the economy as a whole or the household sector alone are incomplete, at best. Probably the best source for such comparisons are data constructed by the Bank for International Settlements (BIS) on the use of various cashless payments instruments. Key findings of the CommerceNet/Nielsen survey relevant to our current study include:
(1) access to the Internet among respondents grew by 50 percent between August 1995 and March 1996, when some 24 percent of households were estimated to have access to the Internet;
(2) use of the Internet and WWW appeared to have grown substantially; (3) new users, while still "upscale," encompassed a broader spectrum of the population; for example, compared to "longtime users," smaller percentages of new users owned a home computer (72 percent compared to 88 percent), had a college degree (39 percent compared to 56 percent), and lived in households with annual incomes of at least $80,000 (17 percent compared to 27 percent), (4) commercial uses of the Internet, the buying and selling of products and services, were growth areas, and (5) substantial proportions of respondents who said they had access to (21 percent) or used (11 percent) the Internet in August 1995 did not have access in March 1996; major reasons for losing access included no need, canceled Online service, too expensive, and changed job. Overall, these results, while not aimed directly at electronic banking, suggest a growing willingness and ability among an increasingly broad (although still fairly narrow) range of households to use electronic media for commercial purposes. However, they also suggest that many users have tried the Internet, and found it wanting at its current state of development.
A study by the consulting firm Booz-Allen and Hamilton (BAH, 1996) was targeted on consumer demand for Internet, or WWW, banking. Using a variety of outside studies and their own proprietary models, the BAH study predicted that the use of Internet banking would grow rapidly from only 0.1 percent of U.S. households at the end of 1996 to 15.7 percent of U.S.
households, or a little over 16 million users, by the end of 2000. Key inputs to this forecast were Booz-Allen and Hamilton (1996) , p. Idem.
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The data available on the Internet at http://www.bog.frb.fed.us/pubs/oss/oss2/scfindex.html. (Kennickell and Woodburn [1997] ). A total of 4,299 households were interviewed in 1995.
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The exact question text is "How does your family mainly do business with this institution -by cash 9 machine, in person, by mail, by phone, by computer, or in some other way?" "Family" was defined for the respondent to include only people living in the household. The "other" responses were recorded verbatim and coded after the interview.
The survey asks the following four questions: (1) "A debit card is a card that you can present when you 10 buy things that automatically deducts the amount of the purchase from the money in an account that you have. Does your family use any debit cards?" (2) "A 'smart card' is a type of payment card containing a computer chip which is set to hold a sum of money. As the card is used, purchases are subtracted from that sum. Although the SCF is well-known as the best source of household-level balance sheet information for the full population, it is less well-known that the survey contains substantial information on the use of financial services. In response to the growing interest in electronic banking, several new questions were added to the 1995 survey and several existing questions were modified to provide information on this subject. The results in this paper derive principally from three sequences of questions.
First, for each financial institution (up to a maximum of six) that a given household uses, the survey asks how the respondent's family mainly deals with the institution. Respondents could 9 report up to eight types of technology they use to access each institution, and interviewers were trained to probe for additional responses. Second, respondents were asked a series of questions about specific electronic instruments. These included a question each on debit cards and smart cards, and a pair of questions about the use of automatic deposit and pre-authorized debits followed by specific questions on the types of automatic deposits or withdrawals. It is worth 10 noting that the emphasis in the questions on automatic deposit and withdrawal and debit cards was on using these services, whereas the question about smart cards focused on having such a card. Finally, a pair of questions asked respondents about the types of information they use in saving and borrowing decisions.
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get advice from a friend, relative, lawyer, accountant, or financial planner? Or do you do something else?" Respondents could give multiple responses to each of these questions. The "something else" responses were recorded verbatim and coded after the interview.
These data are also displayed in Figures 1 
IV. Household Use of Electronic Banking
This section uses data from the 1995 SCF to consider two issues: (1) types of technologies used to transact at financial institutions and (2) information sources, including types of electronic media, used to make saving and borrowing decisions.
A. Technologies Used At Financial
Institutions Table 2 Note that our definition of electronic technologies excludes ATM and debit cards on the view that in 15 1995 ATMs were essentially cash machines, and that debit cards (a more electronic technology) could not be meaningfully separated from ATM cards for many analytic purposes. As ATMs become "smarter," this view may need to be changed. Data on ATMs and debit cards are displayed separately.
The automatic deposits in the "other" category consist principally of pension and disability payments 16 other than Social Security and investment income.
Other significant components of this category are payments on loans other than mortgages, health club 17 membership fees, and transfers to other accounts or investments.
issues of the interrelationship between the execution of payment transactions and access to credit, and thus would greatly complicate our analysis.
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According to the survey data, personal visits (row 1) were used by an estimated 86.7 percent of households, and thus were by far the most common technology used. However, an electronic technology -payroll deduction/direct deposit -came in second, followed closely by the mail. Other technologies were much further down the list. ATMs were used by 34.4 percent of households, and phones -a mixture of technologies such as touchtone transfers and direct personal service at a bank or brokerage -by 26.0 percent. Debit cards, which in many cases 14 are also ATM cards, were used by 19.6 percent of households. More purely electronic meanselectronic transfers (e.g., wire transfers and other occasional transactions) and the computerwere used by distinctly smaller proportions of the population. Still, some form of electronic technology (row 21) was used by 68.6 percent of households.
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The survey provides more detailed information on direct deposits and pre-authorized debits. Just over half of all households with accounts use direct deposit, and a bit under a quarter use pre-authorized debits. Direct deposit use is dominated by paychecks and Social Security checks. The purposes for pre-authorized debits appear to be somewhat broader than for direct 16 deposits. The single largest use of pre-authorized debits is "other," which includes mainly payments for insurance.
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As a descriptive device, we have disaggregated the use of these technologies by income, financial assets, age, and education. Each of these classifications seem likely to vary importantly across uses. Indeed, previous research and widespread speculation within the press and the Other research has suggested that financial assets and income can have independent effects in 18 explaining the financial behavior of households. See Kennickell, Kwast, and Starr-McCluer (1996) . The authors are currently examining more complex structural models. -indicates that the coefficient was negative and significant at the 1% level. 0 indicates that the coefficient was not significantly different from zero at the 1% level. payments. Interestingly, the median age of phone users and nonusers is the same, perhaps reflecting the fact that telephones are a well-established electronic technology familiar to virtually everyone. Users of ATM cards are notably younger than nonusers. The median age of users of four or more types of services is six years less than that of households that use only one service (Figure 8 ).
The role of education ( Figure 9 ) seems stronger than that of the other variables. The median years of education of the household head is substantially higher among users of all forms of electronic technology, and extends even to use of the mail. Median education of users and nonusers is close only for in person usage.
Overall, the data suggest that the roles of income and age are somewhat ambiguous with respect to their correlation with the use of electronic technologies at financial institutions, but that electronic media use is positively correlated with the levels of a household's financial assets and education. To gauge the independent effects of these four variables on the use of each technology, we estimated a series of probit regressions, which are summarized in the top panel of table 3. The dependent variable in each probit is a binary variable indicating whether the household used a given technology, and the independent variables are the log of the household's annual income, the log of its total financial assets, and the logs of the age and years of education of the household's head. In the table, a plus sign indicates that the variable, using a 1 percent level of statistical significance, increases the probability of a household's using the technology, a zero shows no effect, and a minus sign says the variable lowers the probability of use. Our focus 20 on the sign and significance of the variables reflects the descriptive nature of the work reported here.
The probit results confirm the impressions of the table and charts. Income has a mixed influence on the probability of electronic media use, but the influence of greater financial assets is uniformly positive. Indeed, higher financial assets are estimated to increase the probability, ceteris paribus, of using all of the technologies examined, perhaps reflecting a perceived need by such households to use multiple means to manage complex assets. Age has a somewhat mixed effect,
The data underlying these charts are given in Appendix tables 2a and 2b.
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However, it may still be the case that some groups use in person services more frequently than others.
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with older people estimated to be less likely to use the mail, electronic transfers, ATMs, debit cards, preauthorized debits, and the computer. Greater age increases the probability of using direct deposits, but has no effect on the probability of use of the phone or in person. Higher levels of education increase the probability of use of all the technologies save in person where there is no effect. Indeed, the same can be said for such "nonelectronic" technologies as the mail, ATMs and debit cards. The lower income households appear to be mainly in person users. The middle class households -the $25,000 to $50,000 group -have a market share for the technologies about equal to their population share. However, use of electronic media picks up and tends to be disproportionately common among households with incomes above $50,000. The group with incomes of $100,000 or more accounts for a particularly large relative share of phone users. In addition, the memo items in Appendix Relative use by various age groups is depicted in Figure 13 . The willingness of people under the age of 35 to use ATMs, debit cards, and the computer is striking, as is the unwillingness of households with heads over 65 to use these technologies. Use of all of the other technologies generally does not appear to be particularly out of line with each group's share of the financial institution using population. Figure 14 explores the role of education. The importance of a college education for electronic media use seems quite pronounced. Households with a college degree or better are the only group where the use of electronic media always exceeds their share of the population by a substantial margin. Indeed, the next group down, those with some college education, is the only other group where electronic media use is equal to or greater than its share of the financial institution using population. Interestingly, in person use is spread about evenly across the groups.
The importance of education is reinforced in the memo items in Appendix table 2b, which show that the incidence of multiple technology use is very much heavier among households with at least a college degree.
B. Smart Cards
When the study began, we anticipated finding that only a negligible percent of households had a smart card. The objective had been to establish a baseline rate to use in future studies of this rapidly evolving technology. The fear had been that many households would misunderstand the survey question. The survey suggests that a surprisingly large 1.2 percent of households (Appendix reported were obtained abroad, the survey estimate of ownership is almost certainly too high.
Thus, the figure reported here should be taken as an upper bound on smart card ownership.
C. Information Used For Saving and Borrowing Decisions
In addition to transactions services, households also consume services at financial institutions that reflect households' saving and borrowing decisions. Thus, the types and sources of information used by households to make these decisions are of obvious interest to providers of financial services. In recent years, the use of electronic media to provide financial information to 24 households has become increasingly common, and some observers predict that electronic means
These data are displayed in Figure 15 .
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Because such electronic sources were not explicitly enumerated in the underlying survey questions, all 26 such responses were reported as an "other" source and coded separately after the interview.
This result contrasts sharply with a recent paper by Kennickell, Starr-McCluer and Sunden [1996] households reported using a banker for such advice. The difference is driven, in part, by differences in the questions asked in the two surveys. The 1983 survey asks directly for any use of bankers, while the 1995 survey does not ask explicitly about bankers. Rather, as in the case of electronic sources, respondents in 1995 could identify bankers as any "other" source of financial advice. Nevertheless, the difference is so large that it suggests an interesting area for future research.
See Kwast, Starr-McCluer, and Wolken (1996) .
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The data underlying these charts are given in Appendix tables 3a and 3b.
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The most popular sources of information for saving and borrowing decisions are calling around (row 2) and friends, relatives, and colleagues (row 4). A full 43 percent of households say they call around for information to aid them with borrowing decisions. Newspapers, magazines, TV, and radio are also used frequently (by about 25 percent of households), as are financial planners, brokers, and accountants. Advertisements and materials received in the mail are used fairly often for borrowing decisions, but with much lower frequency for saving decisions. Still, some 10 percent of households report that they use advertisements or material received in the mail to help them make saving decisions. Fourteen percent of households say they do not shop around, always rely on the same institution, or use past experience (row 9) for saving decisions, but only 5.7 percent of households give this response for borrowing decisions. This asymmetry in response rates suggests that households are relatively more tied to their existing financial institution for asset side (e.g., savings deposit) services than for liability (e.g., credit) services, and is consistent with research that has examined this issue more directly. at Figure 16 , it is remarkable that for all the sources of information except electronic and banker, the median income of users is always higher than that of nonusers. For electronic sources of information, the median income of users is higher for saving decisions, but not for borrowing decisions. Users of bankers have about the same or a little lower median income as nonusers.
With respect to financial assets (Figure 17) , the patterns are similar, but the differences between the financial assets of users and nonusers are sometimes quite a bit larger than is the case for income. This is especially true for users of traditional media (newspapers, magazines, TV, and radio), advertisements and material received in the mail (for saving decisions), and users of financial planners brokers, and accountants. In general, financial assets seem to differentiate See Appendix tables 3a and 3b.
30 between users and nonusers of the various sources of information better for saving decisions than for borrowing decisions.
Users of most sources of information tend to be somewhat younger than nonusers ( Figure   18 ). This is especially true of users of electronic sources of information, who tend to be considerably younger than nonusers for both saving and borrowing decisions. Indeed, the median age of users of electronic information for saving decisions is 12 years less than that of nonusers, and for borrowing decisions is an astounding 20 years less than that of nonusers. Bankers are, once again, an interesting exception to this general point. The median age of household heads who say they use a banker as a source of information for saving decisions is the same as that for nonusers, and five years higher than that of nonusers for borrowing decisions. Households that do not shop around and always use the same institution or past experience also tend to be substantially older than households that do not report such behavior.
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The median educational level of users of electronic sources of information ( Figure 19 ) for both saving and borrowing decisions is a striking three years higher than that of nonusers.
Perhaps even more remarkable, the median user of electronic information has a college degree.
Users of traditional media, the mail and other advertisements, and financial planners, brokers, and accountants also are better educated than nonusers. However, none of the median users in these groups has more than two years of college. In contrast, users and nonusers of calling around, friends, relatives and colleagues, and banks tend to have comparable educational levels, and these levels are below those of users of the other sources of information.
The bottom two panels of table 3 summarize multivariate probit regressions that examine the use of the sources of information considered here. Looking first at the income column, the probits estimate that while income has some independent effect on the choice of sources of information used for saving decisions, it has no significant effect on the probability of use of any of the sources of information for borrowing decisions. The correlation with financial assets is stronger for the use of information sources for both saving and borrowing decisions. Higher levels of financial assets increase a household's probability of using sources derived from calling A final set of probits, not reported here, considered the relationship between the probability of using 31 different sources of information for saving or borrowing decisions and whether a household used one or more types of electronic instruments, or used some type of electronic service at a financial institution. However, the results of these probits were very difficult to interpret, and suggest that investigation of such relationships will require the development of more structural hypotheses -a fertile topic for future research.
around, newspapers and other traditional media, and from a financial planner, accountant, or broker for both saving and borrowing decisions (and for using advertisements or material received in the mail for saving decisions). Interestingly, financial assets are estimated to have no effect on the probability of using information derived from electronic sources or bankers for either saving or borrowing decisions. Financial assets have no effect of the probability of using friends, relatives, and colleagues as sources of information for saving decisions, but higher assets lower the probability of using such sources for borrowing decisions. Finally, financial assets have no effect on the probability of using ads or material in the mail as sources of information for household borrowing decisions.
The probits also support the view that age can play a significant role in a household's choice of the source of information it uses for financial decisions. Greater age increases the probability of using a banker as a source of information for borrowing decisions. In contrast, age is estimated to have no effect on the use of a banker for saving decisions. Higher age is associated with a lower probability of calling around, using advice from friends, relatives, and colleagues, and using advertisements or material in the mail for either saving or borrowing decisions. Age is also negatively correlated with using electronic sources for saving decisions, or using newspapers and other traditional media for borrowing decisions.
As with all of the other hypotheses examined in this paper, the probits estimate that education plays a significant role in a household's choice of virtually all the sources of information. Greater education increases the probability a household will use all of the sources of information considered here, with two notable exceptions. First, education has no effect on the probability of using an electronic source for borrowing decisions. Second, more education has no effect on a household's decision to use a banker's help in making saving decisions, and decreases the probability it will use a banker to help it make borrowing decisions. Income, the level of financial assets, age, and education all play important roles in categorizing a household's use of electronic and other media. In general, financial assets, age, and education tend to be more important independent factors than income, which is highly collinear with these variables. With regard to the use of electronic media, households with incomes below $25,000 per year seem particularly unlikely to use electronics, and households with annual incomes above $50,000 seem relatively likely to do so. Households with larger financial assets are much more likely to use electronic media.
Age has a somewhat mixed effect on the use of electronic technologies although it does appear that household heads under the age of 35 are considerably more likely to use the computer (and ATMs and debit cards). In addition, the only use of electronic technology that increases with age is direct deposit, a reflection of the importance of direct deposit of Social Security
checks. It appears difficult to overestimate the importance of education in describing the use of electronic products and services at financial institutions. Use of electronics is consistently and positively associated with years of education. An important break point seems to be achieving at least a college degree, an educational level currently held by less than one-third of U.S.
households.
These results suggest a number of interesting interpretations and speculations. We conclude with three. First, the importance of income, financial assets, and education for using electronic media suggests that the potential market for many of these products is still highly specialized. Second, the general reluctance of lower income, lower financial assets, older, and less educated households to voluntarily use electronic media suggests that the upcoming mandated use of electronic deposits for Social Security, federal government pension, and welfare payments is likely to meet with some resistance, unless carefully designed to assuage the concerns of these groups. This speculation is reinforced by the fact that 25 percent of U.S. households with annual incomes below $25,000 report that they do not have a deposit account at a financial institution. Another interesting aspect of our results is the apparent role of banks as sources of information for household saving and borrowing decisions. Banks are the second least reported source of information, just ahead of electronic media. Moreover, users of banks for such information tend to be older and less educated than other households. Thus, while other research suggests that almost all U.S. households that conduct business with a financial institution have an account at a bank or other insured depository, the results of this paper suggests that banks have not been very successful at becoming a major source of financial information for these customers.
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